Interaction of sodium dodecyl sulfate with human native and cross-linked hemoglobins: a transient kinetic study.
The interaction of sodium dodecyl sulfate (SDS) at a concentration range (0-515 microM) below the critical micelle concentration (CMC approximately 0.83 mM) with human native and cross-linked oxyhemoglobin (oxyHb) and methemoglobin (metHb) has been investigated by optical spectroscopy and stopped-flow transient kinetic measurements. It is observed that the interaction of SDS with human native and cross-linked oxyHb shows the disappearance of the bands of oxyHb at 541 and 576 nm and the appearance at 537 nm. The resultant spectra are characteristic of low spin (Fe(3+)) hemichrome. Similarly SDS has been found to convert human native and cross-linked high spin (Fe(3+)) metHb to low spin (Fe(3+)) hemichrome. The interaction of SDS with oxyHb suggests a conformational change of the protein in the heme pocket, which may induce the binding of distal histidine to iron leading to the formation of superoxide radical. The formation of hemichrome from metHb is found to be concentration-dependent with SDS. The stopped flow transient kinetic measurements of the interaction of SDS with metHb show that at least four molecules of SDS interact with one molecule of metHb. The interaction of SDS with human cross-linked oxy and met hemoglobin shows results similar to those for human native oxy and met hemoglobin indicating that the covalent modification does not alter the interaction of SDS with cross-linked hemoglobin.